only a factorization of type (1.1) has been considered. It is the purpose of this note to show that M too can be factored into a product of type (1.2),
M(A) = C(\)(\I -J)B(\),
provided M has a proper rational inverse. The columns of C(X) consist of eigenvectors and generalized eigenvectors of a linear operator associated with M. Our investigation uses Fuhrmann's approach [4] to the realization of rational matrices.
2. Jordan chains of polynomial matrices. We shall use the following notation. C[\] will denote the space of all column vectors with complex polynomial entries. Similarly CX*[A] denotes the vector space of all n X k complex polynomial matrices. The entries of vectors in C(X) and of matrices in CX*(A) are complex rational functions. A complex function / is called proper rational, if it is the quotient of two polynomials, / = p/q, and deg/? < deg q. An element of C(X) or Cxk(\) is proper rational if all of its entries are proper rational.
For the definitions and results of this section we refer to [1] , [6] , [7] . (2.5)
The conditions (2.3)-(2.5) are equivalent (see [7] ) to the property that the columns of CeJt form a fundamental system of solutions of the differential The realization is called minimal, if the dimension of the state space X is minimal.
We note the following result on realizations of W.
Lemma 2 (see [3] ). If p is the least common denominator of all minors of W and r = degp, then there is a minimal realization [J, B, C] of W with state space X = C such that W(X) = C(XI-J)~XB (3.3) and J G UXr is in Jordan form. For any minimal realization J, B, C the conditions (2.5) and (2.6) hold and the characteristic polynomial of J is equal to p.
Since (2.5) is equivalent to XI -/ and C being right coprime and (2.6) to XI -J and B being left coprime, the last statement of Lemma 2 is contained in the following result.
Lemma 3 [3, p. 102]. If P, Q and S are polynomial matrices such that S is left coprime to P and right coprime to Q, then the least common denominator of all minors of W = QS ~ XP is equal to det S.
The matrices C and B in (3.3) can be characterized in terms of Jordan chains of M and N in (3.1) and (3.2). In the sequel of this note we shall study the case where M does not have a proper rational inverse and the more general one of M being rectangular. It will be shown that a factorization of the form M(X) = C(X)(XAX + A2)Ê(X) (4.3)
is possible and that Kronecker's theory of matrix pencils [5] can be extended to rectangular polynomial matrices. In the special case of a unimodular matrix M, (4.3) leads to M(X) = C(X)(XR + I)B(X) where R is nilpotent.
